In several recent studies, multivariate analysis based on the MCR-ALS method (multivariate curve resolution with alternating least squares) has been used for the qualitative and quantitative interpretation of time-resolved XAS data recorded during solid-state reactions. [1] [2] [3] [4] [5] [6] [7] [8] The purpose of this chemometric approach is to extract the spectra of components whose sum constitutes the experimental spectra and to determine the concentrations of each of these components in the mixture. 9
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The set of normalized XAS experimental spectra recorded during thermal decomposition of the nanocomposites was defined as a matrix D resulting from the combination of three matrices: C (concentrations of the pure components); S (normalized XAS spectra of the pure components); and E (experimental uncertainties). This could be described by the following equation: D = C S T + E, where S T is the transposed matrix of S. The basis of the MCR-ALS technique is the mathematical determination of a likely set of concentrations C (varying along the series) and spectra S that can explain the whole set of D, by iteration and least-squares minimization of the E matrix. For this purpose, physically and chemically meaningful constraints on the C and S matrices are used in order to assist convergence of the multivariate curve resolution. In the present work, for all the samples investigated, the concentrations matrix C contained only positive values, with each species being described by a single maximum in its concentration profile (unimodality) and the sum of the species concentrations being equal to 100% at any time of the reaction (closure relation). Additionally, the S matrix contained normalized XAS spectra with non-negative absorbance. The only information required by the MCR-ALS method to start the minimization is the number of pure components describing the matrix D, in order to provide an initial estimate of either the concentration matrix or the component spectra matrix.
The number of components involved in a given XAS data point obtained during thermal decomposition, recorded at a specified K-edge of an element of interest belonging to the LDH structure, was determined using the singular value decomposition (SVD) method. Scree plots, Figure S0 , which concerns the XAS data recorded at the Cu Kedge for the thermal decomposition of PMMA-ZCA, indicated that the variance of the experimental XAS data, D, could be described considering 5 components. In the case of the scores plots for the components, as a function of the reaction coordinates (here, this was the increase of temperature), smooth trajectories (without noise) were expected. In the case of the thermal decomposition of PMMA-ZA, monitored at the Zn K-edge, smooth trajectories were obtained for the first three components ( Figure S0(b) ). Detailed descriptions of the SVD and MCR-ALS methods applied to XAS data can be found in earlier publications. 2, 5, [7] [8] The MCR-ALS minimization of the Quick-XAS data presented here was carried out using the MCR-ALS GUI 2.0 software developed by Roma Tauler and his group, on the Matlab® platform. 10 An initial estimate of the spectra used in the ALS minimization was performed using the SIMPLISMA (SIMPLe to use Interactive Self-modeling Mixture Analysis) method. 
